Leukocyte matrix metalloproteinase-9 is elevated and contributes to lymphocyte activation in type I diabetes.
Degradation of extracellular matrix proteins by matrix metalloproteinases (MMPs) is integral to cell migration and tissue remodeling in diabetes mellitus and its complications. MMPs also regulate the function of leukocytes via proteolytic processing of cytokines/chemokines. In this study, we measured the production of MMP-9 and its natural tissue inhibitor (TIMP)-1 by leukocytes isolated from human type I diabetic patients. MMP-9 was also detected in serum and splenocytes from non-obese diabetic (NOD) and BALB/c mice. MMP-9 was markedly elevated in leukocytes from diabetics compared to non-diabetic controls. TIMP-1 production was also enhanced in leukocytes from diabetics, but substantially less than MMP-9, with the MMP-9/TIMP-1 ratio being 1.6-fold higher in neutrophils and 3-fold higher in monocytes than controls. Interleukin (IL)-2 or lipopolysaccharide (LPS) treatment increased MMP-9 production in leukocytes from both diabetics and normal controls, whereas insulin decreased MMP-9 expression. Recombinant MMP-9 stimulated the proliferation of mouse splenocytes from NOD or BALB/c and a MMP-9 inhibitor dose-dependently inhibited splenocyte proliferation. In conclusion, our results demonstrate firstly that MMP-9 expression is elevated in leukocytes from type I diabetic patients and NOD mice and secondly, that MMP-9 elevates proliferation of mouse splenocytes. These data suggest that elevated leukocyte MMP-9 may contribute to the pathogenesis of type I diabetes and its associated complications.